Adenosine triphosphatases associated with bovine brain microtubules. I. Presence of two distinct ATPases and their partial purification.
Brain microtubules purified by cycles of assembly and disassembly contained an ATPase activity in the fraction of microtubule-associated proteins (MAPs). This ATPase activity was found to be stimulated by 6S tubulin in the presence of Ca2+ ions, suggesting its functional association with brain microtubules (Ihara et al. (1979) J. Biochem. 86, 587-590). On further purification by DEAE-cellulose column chromatography, two peaks of ATPase activity were separated; one, eluted at 0.2 M KCl (ATPase I), was dependent on added 6S tubulin but the other, eluted at 0.5 M KCl (ATPase II), was not. ATPase I was highly unstable but could be stabilized by the addition of 0.1 mM ADP, 50% (v/v) glycerol or 0.3 mg/ml tubulin. ATPase I was further purified by CM-cellulose column chromatography, and by gel filtration on Sephacryl S-300. Its molecular weight, estimated by gel filtration, was 33,000. ATPase II had a high molecular weight and appeared to be associated with membrane vesicles. It sedimented on glycerol density gradient centrifugation with an s value of 27S. It was purified by high speed sedimentation and hydrophobic chromatography, and was observed under an electron microscope to consist of membrane vesicles of about 70 nm in diameter containing knob-like structures similar to those of H+-pump ATPase.